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ABSTRACT 

This theme issue contains six articles on improving 
math and science education for minority group students, particularly 
language“minor i ty students* "Accelerating Content Area Gains for 
English Language Learners" (Laura Chris Green) describes the Young 
Scientists Acquiring English project, which seeks to improve the 
content“area achievement of inner-city middle school students who are 
acquiring English by providing inservice teacher training and 
technical assistance* "Teaching Content Subjects to LEP Students: 20 
Tips for Teachers" (Frank Gonzales) focuses on simplification of 
language rather than content, experiential learning, use of 
manipulat ives and all senses, cooperative learning, higher order 
thinking skills, explicit review of goals and instructions, and 
adaptations to classroom communication practices* "MIJA Girls Getting 
Excited about Math: Assessing the Outcomes of the MIJA Program" (Anna 
De Luna, Felix Montes) describes the Math Increases Job Aspirations 
program, which aims to improve the math knowledge, skills, and 
attitudes of Hispanic girls in grades 6-7 through innovative 
workshops for the girls and their parents, teachers, and counselors* 
"What Parents Can Do for Their Children's Mathematics Learning" 

(Ninta Adame-Reyna) outlines 12 tips to parents on improving their 
children's math attitudes and achievement* "Playtime Is Science 
Expands in Region VI" (Bradley Scott) describes expansion to Texas, 
Oklahoma, and Arkansas of a science activity program for young 
children and their parents* "Technology Uses for Math and Science 
Learning" (Felix Montes) lists some ideas for incorporating 
television, computers, multimedia computers, and the Internet into 
math and science learning* Lists 11 additional readings on math and 
science education* (SV) 
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The ability of any nation to compete 
successfully in a global market today 
depends on the scientific and mathe- 
matical literacy of its citizens. In the 
case of the United States, this literacy 
has been called into question by the 
poor showing of U.S. students in 
mathematics and science assessments 
in both national and international stud- 
ies (Clewell, Anderson and Thorpe, 
1992). 

Unless U.S. students acquire scientif- 
ic and mathematical literacy today they will 
become the "techno-peasants" of tomor- 
row. Of particular concern is the fact that we 
are doing a poor job of reaching minority, 
especially languageminority,students.Math 
and science knowledge can open the doors 
of opportunity for thousands of students, 
providing them with exciting, well-p.,ying 
and self-fulfilling careers. Lack of math and 
science knowledge, on the other hand, can 
relegate them to continuing eye les of pover- 
ty and despair. 

The Intercultural Development Re- 
search Association (IDRA) has crafted a 
project called Young Scientists Acquiring 
English ( YSAE) to counter this trend. The 
goal of this Title VII project is to accelerate 
the content area achievement of middle 
school students who are acquiring English 
(English language learners). A thrce-ycar 
teacher training program in three inner-city 
middleschoolswillbelhe vehicle for achiev- 
ing this goal. This article will provide the 
rationale for the project, describe the train- 
ing and technical assistance model being 
used and outline the content of the work- 
shop sessions for the first year. 



A Seed for Teacher 
Professional Development 

Major barriers to minority student 
achievement can be found in the area of 
teacherpreparation and expectations. Shirley 
Malcom found that in schools with high 
minority representations, teachers are less 
trained, classrooms lack equipment, and 
courses lack rigor and relevance ( Malcom et 
al., 1 976). Gerald Maben surveyed teachers 
nationally and found that more than two- 
thirds of them perceived deficiencies in 
science content and science teaching meth- 
ods ( 1980). Math and science are seen as 
higher-order disciplines, and teachers often 
see minority students as genetically or oth- 
erwise predisposed to low achievement and 
send messages that these disciplines arc 
more suitable for White males (Beane, 1988). 

Further, the instructional strategies 
used by mo.u math and science teachers do 
not complement the learning styles of mi- 
nority students (Gilligan, 1982). This 
contributes to minority students' low self- 
concepts for math and science achievement. 
Michael Coles and Peg Griffen found that 
minority students are exposed far less often 
to higher-order thinking activities than are 
their White peers (1987). Instead,minority 
students spend all or most of their instruc- 
tional time in lower-orderdrill-and-practice 
activities. 

An effective science program includes 
an emphasis on both content and process 
skills that help students learn how to learn. 
Comparisons of minority students in ele- 
mcntar\' activity-based programs to those in 
more static teacher/text-based programs 
showed substantial improvement in science 
Acederatinpi CfPntent ■ (onnntuul on patpe 7 
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Permission to reproduce material con- 
tained herein is granted provided the ar- 
ticle or item is reprinted in its entirety and 
proper credit is given to IDRA and the 
author. Please send a copy of the material 
in its reprinted form to the IDRA News let- 
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rial material. 



Popularized in the early 1970s by authorThomas Kuhn, “panuMgms” are our models 
or patterns of . '■ ality, shaped by our understanding and experience into a system of 
rules and assumptions about the world around us. The call for restructuring m 
education, emerging from a profound sense that education is not working for all 
children, requires atransformation inhow we see schools, students, and their families. 
If we are to find a new and equitable vision of what education can and should new 

lenses are required to change the way we look at schools and the populations in them 
- as demonstrated by our “Now” thinkers below. 
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**The most damaging blows to 
science and mathematics education 
have come from Washington. For 
the past 20 years, federal mandates 
have favored 'disadvantaged' pupils 
at the expense of those who have the 
highest potential to contribute 
positively to society. . .By catering to 
the demands of special interest 
groups - racial minorities, the 
handicapped, women and non- 
English speaking students - 
America s public schools have 
successfully competed for 
government funds, but they have 
done .so at the expense of education 
as a whole. " 

- E. Gardner, Heritage Today, 
1983. Quoted in Facing Racism 
in Education 

"A womafi . . . cannot afford to risk 
her health in acquiring knowledge of 
the advance sciences, mathematics, 
or philo.sophy for which .she has no 
u.se ... Too many women have 
already made them.selves permanent 
invalids by over.strain of study at 
schools and colleges." 

- editorial in a college newspaper 
in late 1880s. Quoted in Failing 
at Fairness: How America s 
Schools Cheat Girls by Myron 
and David Sadker. 1994 

"Stand firm in your refusal to 
remain conscious during algebra. In 
real life. I a.s.sure you. there is no 
such thing as algebra." 

- Fran Lebowitz. journalist, 
quoted in The Concise 
Columbia Dictionary of 
Quotations, 1990 



** Having spent most of my teaching 
career in Birmingham primary 
schools with a very high proportion of 
bilingual children. / have become 
convinced that science is one of the 
most effective ways of developing the 
children's command of English, and 
promoting their self-esteem by taking 
advantage of the practical nature of 
science and by using ihe cultural 
heritage that bilingualism implies. 

- Tina Jarvis. “Science and 
Bilingual Children: Realizing 
the Opportunities.” Education, 
March 13, 1991 

''Despite rising concerns about the 
mathematics and science achievement 
of U.S. students, a flood of evidence 
amassed over the past decade 
.suggests that far too few of them are 
receiving the high-quality education 
needed in these .subjects either for 
careers or for ba.sic citizen.ship." 

- Association for Supervision and 
Curriculum Development. 
‘‘Raising Our Sights.” Quoted in 
ASCD's Update, December 
1991 

"By the year 2000. U.S. students will 
be fir. St in the world in mathematics 
and science achievement." 

- Fourth national goal for educa- 
tion. Education Summit spon- 
sored by the nation's governors 
and President Bush. Quoted in 
ERIC Clearinghouse for 
Science. Mathematics, and 
Environmental Education. May 
1991 
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Teaching Content Subjects to LEP Students: 

20 Tips for Teachers 



Frcmk Gonzales; PluD. 



A major goal of mathematics and 
science instruction is to develop stu- 
dents' ability to interpret and apply what 
they have learned. Traditional teaching 
methods have focused on providing stu- 
dents with discrete facts. However, real 
learning requires the ability to understand, 
not just repeat or regurgitate course materi- 
al. Thus. instructional techniques must stress 
thedevelopmentofthinking skills as well as 
the acquisition of information in math and 
science. 

The traditional way of teaching sci- 
ence and mathematics has been the lecture 
anddiscussion methcxl. where teachers "tell" 
students what they are to learn and ”ask" 
students questions over what they have been 
told. This approach limits the learning expe- 
rienceforallstudents.Iimited-English-pro- 
ficient (LEP) as well as those who are pro- 
ficient in English, for it gives them very little 
opportunity to discuss the content or topic, 
to solve problems, to ask their own ques- 
tions or to develop thinking skills related to 
the subject matter on which they arc re- 
quired to take standardized tests in order to 



graduate. The traditional 

method is even less effective with LEP 
^tudents since it is dependent upon students' 
understanding the lecture in English. LEP 
students are often required to understand 
oral word problems or scientific explana- 
tions w ithout concrete referents, to under- 
stand denu nstrations and to follow direc- 
tions in English through the lecture method. 

Mathematics and science content 
taught to LEP students should be the same as 
content taught to other students. Science 
comprises the descriptions developed over 
time to explain how and why the environ- 
ment operates as it does. Mathematics com- 
prises the use of numbers and their opera- 
tions. These understandings are universal, 
not more or less appropriate formembers of 



certain cultures or races. In addition, uni- 
versal access to advanced science and 
mathematics is necessary to ensure eq- 
uitable access to professional career 
opportunities. 

Mathematics and science instruc- 
tion is most effective w'hen the content is 
organ i zed around common themes ( Stutman 
and Guzman. 199.*^). The themes can be 
broad science concepts such as the nature of 
matter or magnetic energy, or they can be 
societal issues such as the pollution and 
purification of water or the impact of drugs 
on the physiology and behavior of living 
organisms. Mathematics themes can be as 
simple as determining the area within a 
classroom or ae term in ing the inter-relation- 
ship of distance between the planets. Using 
themes puts knowledge in a comprehensible 
context with relevance to students' lives, 
which increases the probability that stu- 
dents will continue to want to learn about 
mathematics and science on their own. 

Research and experience have dem- 
onstrated that the classroom organization 
Teaching Content * ctmnntu'd on pane 4 



What is your immediate response to the following statements? 

1 . Limited-English-proficicnt ( LEP) students should not begin to study the more language intensive eontent areas sueh as 
science and mathematics until they have developed basic English proficiency. True or False 

2. The classroom teacher should avoid asking LEP students questions that require higher order thinking skills until they 
reach a proficiency level close to or equal to that of their English-speaking classmates. True or False 
LEP students who enter schools in the United States should be able to participate successfully in mainstream content 
classes within three years. True or False 

Schools should discourage LEP students from using their home language in the content area classes because this will 
delay their progress in developing English skills. True or False 



3. 



4. 
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These are issues that educators have been facing for years. Check your responses 

WITH WHAT RESEARCH VERIFIES. 

1 . False. Language learning should not be separated from content area learning. Studies show that language minority 
students can develop language skills while acquiring the concepts and academic skills needed tor success in content area 
subjects (Lambert and Tucker. 1972). Postponing content instruction results in underachievement and dropping out 
(Short. 1991). 

2. False. Emphasis should be placed on developing higher order thinking skills throughout the instructional program tor 
language-minority students (Chamot and O'Malley, 1994). 

3. False. Research shows that it generally takes language-minority students five to seven years to develop the academic 
language needed for academic success in an all-English classroom (Cummins, 1981 ; Collier, 1989). 

4. False. Students should be encouraged to use their home language to help them understand the subject matter whenever 
possible. Not allowing students to use their first language inhibits them and may cause negative feelings about 
themselves and their culture (Lee. 1993). 



Februarv 1995 



IDRA New.sletter 




Teaching Content • continued from page 3 
Strategy most effective for teaching content 
to LEP students is cooperative learning be- 
cause it fosters language development 
through inter-student communication 
(Kagan, 1990). In a cooperative task. LEP 
students can develop listening, speaking, 
reading and writing skills as they learn the 
information of the tasks. 

Effective teaching research tells us 
that students learn better when they do some- 
thing. Active learning provides higher stu- 
dent achievement than does passive learn- 
ing. In a discovery environment, students 
have the opportunity to find the answers to 
the questions they themselves pose about a 
topic. They develop their English language 
skills as they articulate the problems they 
have devised, and they learn to learn on their 
own. Students should also be given ample 
opf)ortunities to test their own ideas. Ideal- 
ly, teachers should provide a variety of 
resources to support students' discovery 
activities: materials for science laboratory 
investigations; reference books, newspapers 
and magazines; access to libraries for addi- 
tional materials; classroom visits from spe- 
cialists in the community; field trips; films; 
and computer programs. 

The inquiry and discovery method of 
content teaching is like the ‘'whole or natural 
language" approach to teaching a new lan- 
guage. Whole language ins .uction de-em- 
phasizes pure memorization of language 
and stresses, instead, language skill devel- 
opment and comprehension through use of 
the language in a real world setting. 

Classroom teachers can help language 
minority students comprehend content sub- 
ject matter as they acquire English language 
skills by practicing the following sugges- 
tions compiled based on existing research 
and IDRA's experience with schools. 

1 . Increase your own knowledge. Learn 
as much as you can about the language 
and culture of your students. Go to 
movies and read books. Keep the sim- 
ilarities and differences in mind and 
then check your knowledge by asking 
your students whether or not they agree 
with your impressions. Learn as much 
of the student's language as you can; 
even a few words help. Widen your 
own world view: think of alternative 
ways to reach the goals you have for 
your class. 

2. Simplify your language not the con- 
tent or questions. Speak directly to the 
student, emphasizing important nouns 
and verbs. Use as few extra words as 

O 




Did you know? 

BetVi'een 1977 and 1990, the number of Hispanic s who 
received college degrees in the sciences, compared with 
other racial ethnic groups, dropped significantly and con- 
tinuously. 

While African Americans and Hispanics constitute 10 
percent and 7 percent of the total professional worlforce, 
respectively, the representation of each group in the scien- 
tific workforce is only 2 percent. 

~ ERIC Clearinghouse on Urban 
Education. Number S7. March 1993. 

Out of all engineers. 2.6 percent are Hispanic and 3.8 
percent are African American. 

- Playiirne K Science. .A Pr<>\;rani of Edu- 
cational Equity Concepts Inc . . Ne^' York. 
1990. 



possible. Repetition and speaking loud- 
er does not help; rephrasing, accompa- 
nied by body language, does. Avoid 
slang and idiomatic expressions. 

3. Announce the lesson’sobjectivesand 
activities. Write the objectives on the 
board and review them orally before 
class begins. It is also helpful to place 
the lesson in the cor *xt of its broader 
theme and preview upcoming lessons. 

4. Write legibly. This is good for every- 
one. Rememberthat some students have 
low levels of literacy or are unaccus- 
tomed to the Roman alphabet. Use the 
chalkboard or overhead projector to 
write important words. 

5. Demonstrate; use manipulatives. 
Whenever possible, accompany your 
message with gestures, pictures and 
objects that help get the meaning across. 
Use a variety of different pictures or 
objects for the same idea. Give an im- 
mediate context for new words. 

6. Make use of all senses. Give students 
a chance to touch things, to listen to 
sounds, even to smell and taste when 
possible. Talk about the words that 
describe these senses as the students 
physically experience something. Write 
new words as well as say them. 

7. Use filmstrips, films, videotapes and 
audio cassettes with books. Obtain 



audio-visual materials from the school 
or district media center to improve a 
content lesson. It is helpful to preview 
the audio-visual materials before show- 
ing them to the class, both for possible 
language difficulties and misleading 
cultural information. 

8. Bring realia into the lessons. Use vi- 
sual displays (graphs, charts, pho- 
tographs). objects and authentic mate- 
rials, like new'spaperand magazine clip- 
pings, in the lessons and assign ments. 
These help provide non-verbal infor- 
mation and also help match various 
learning styles. 

9. Adapt the materials. Don't “water 
down" the content. Rathci. make the 
concepts more accessible uno compre- 
hensible by adding pictures, charts, 
maps, time-lines and diagrams in addi- 
tion to simplifying the language. 

10. Pair or group language minority stu- 
dents with native speakers. Much of a 
student ‘slanguage learning comes from 
interacting with his or her peers. Give 
your students tasks to complete that 
require interaction of each member of 
the group. Utilize cooperative learning 
techniques in a student-centered class- 
room. 

1 1. Develop a student-centered approach 



Teaching Content ■ iontmuvd on page 9 
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Like other children, students whose first language is other than English bring a wealth of knowledge and experience to schtwl. 
But historically, standardized tests have provided little or no useful information about these students* language or cognitive abilities. 
The use of assessment and testing data has too often been I im ited to holding students accountable, offering little or no help to guide 
improvement efforts or foster collective accountability. IDRA works with all parties that have a vested interest in the educational 
outcomes produced by the schools - the students, the educational practitioners, the families and the broader community - to use 
data to frame solutions, monitor progress and hold all of the participants involved in the educational process accountable tor the 
end results. IDRA is he Iping schools find solutions to traditional methods of testing and assessment, enabl ing students from diverse 
backgrounds to become empowered learners. 



MIJA Girls Getting Excited about Math: 

Assessing the Outcomes of the MIJA Program 



, ' Am Felix Mantes, Ph.D. 



For far too long, the assessment of 
students' achievement has placed more 
emphasis on efncicnl and economic admin- 
istration than on the significance of what is 
measured or its contribution to students' 
learning. Assessment in mathematics is no 
exception. But in the Mathematical 
Sciences Education Board (MSEB) out- 
lined three broad educational principles for 
mathematics assessment stressing content, 
learning and equity (Bass, 1993k 

The content principle: Assessment 
should reflect the mathematics that is most 
important for students to learn. Currently, 
most math assessment instruments are com- 
prised of multiple-choice questions, are 
focused on routine tasks and are limited in 
available time for solution. MSEB chair 
Hyman Bass elaborated, ‘'Students must 
acquire the capabilities to cope with open- 
ended problems, to analyze and interpret 
data, to construct and communicate sub- 
stantial webs of reasoning to formulate 
questions and conjectures, and to carry out 
extended projects both alone and in groups'* 
M993). 



The learning principle: Assessment 
should support *^ood instructional practice 
andenhancematheniaficslearninit,Throu^A\ 
assessment tasks that resemble learning tasks, 
students can construct their own mathemat- 
ics know ledge. The results of mathematics 
assessment should provide information that 
can be used to aide this construction. 

The eipdty principle: Assessment 
should support every student's opportunity 
to learn important mathematics. Thus, as- 
sessments must be used to determine what 
students have learned not to filter students 
out of ecfucational opportunity. Bass em- 
phasized. **The benefits of reform must 
effectively reach tho.se populations — wom- 
en and minorities — that represent the 



ERIC 



greatest infusion into the workforce and for 
whom education in mathematics and sci- 
ence has historically been least successful" 
(1993). 

Prior to the outlining of these got' Is 
but with similar concerns in mind, IDRA 
initiated in 1990 a program for Hispanic 
girls in the sixth and seventh grades to 
radically change their relations.hips with 
mathematics. The Math Increases Job Aspi- 
rations ( MU A) program includes curricular, 
instructional, training and support compo- 
nents. It provides training to teachers, 
counselors ar.d administrators about differ- 
ent approaches to mathematics suitable for 
girls, about gender equity and about school 
achievement. Parents participate in training 
and other activities that elicit in them a new 
understanding of the importance of mathe- 
matics and how to support their girls' 
mathematics achievement. Girls participate 



in innovative workshops and activities that 
are designed — and have been shown — to 
foster the same content skills outlined by 
MS EB. Through role modeling, meaningful 
direct instmetion, participation in math and 
science conferences, and visits to places 
where men and wnmen use mathematics as 
part of their daily activities, girls begin to 
redefine their relationships with mathemat- 
ics. ( For more information about the program 
see Sosa and Garcia. 1992, and De Luna, 
1993.) 

Changing Perceptions 

To meafiure the degree to which the 
program has been effective in changing these 
relationships, IDRA administered a percep- 
tion survey to the girls before and after their 
participation in the program. The results are 
divided into three groups, representing the 
MIJA - < tmtinucil tm u 



MIJA Increased Girl’s Inclination 
FOR Taking More Math Classes 




Solurc: MUA Ewluanon Report - Year 2 - IWd994, Intcradtural Development 
Research Association, November 1994, 
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schools in San Antonio, Texas. 



MiJA - continued from pa^e 5 
three main relationships that define the girls' 
self-concept in mathematics (see graph be- 
low). The MU A girls significantly changed 
their mathematics relationships with their 
parents, their teachers and themselves. Af- 
ter their participation in the program, the 
girls felt that their parents and their teachers 
had a better appreciation of their abilities 
and potential in mathematics. The girls had 
a significantly better self-efficacy in mathe- 
matics. Before participating in the program , 
only one out of the 10 girls (10%) ques- 
tioned for the pre-test agreed with the 
statement, “When I don't do well in math, it 
is because I don’t try hard enough." After 
participation, all 19 (100%) ot the girls 
questioned for the post-test agreed with the 
statement. A similar pattern occurred with 
thestatement,“Icando well in math if Ihave 



a lot of help." 

The participants also had a significant 
change in their perceptions. Ai^the students 
reported that they liked working with com- 
puters. They expressed an intention of taking 
geometry (85%) calculus (80%) and alge- 
bra (95%) classes (see graph on Page 5). 
The girls' self-esteem also rose. At the end 
of the program, 95 percent felt they could do 
well in mathematics if they had help, com- 
pared to 45.5 percent in the beginning of the 
program. 

Activities and Measures of Success 

While accomplishing these changes 
in perceptions the MIJA program has also 
proven to be effective in accomplishing its 
basic goals. Below is a brief overview of the 
1993-1994 school year assessment of the 
program implementation at two middle 



Increasing Math Skills 

Goal 1: To increase the knowledge 
and skills of Hispanic sixth grade girls in 
mathematics. A series of innovative math 
activities were implemented during the 
monthly math sessions. The girls worked in 
the style of cooperative learning on activi- 
ties such as estimation, probabil ity, graphing, 
using geometric concepts in architecture 
and gem design, spacial visualization, con- 
sumer math and algebra, just to name a few. 
The program is designed to help girls who 
reported having trouble with their math 
courses. At the two schools, 28 percent and 
5 1 percent of all girls passed the math por- 
tion of the Texas Assessment of Academic 
Skills (TA AS ) test while, overall, more than 
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Girls' appreciation of their own abilities and potential in math. 



Girls’ Math 
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Math is uselul- Math is fun. I do well in math. 



When I don't do 
well ui math it's 
that 1 don't try 
hard enough. 



1 can do well in 
math if I have a 
lot of help. 



Girls' appreciation oi their parent's 

Sl’PPORT FOR THEIR MAIM ABILITIES. 



Girls' appreci.ation or their teacher is 
St PPORT FOR their MATH ABILITIES. 





M> parent N My parents My parents are 

think I am a think I do well able to help me 

g(HHl math in math. with my math 

student. homewrirk. 



M\ teachers think 
1 am a good math 
student. 



My teachers 
think 1 do well 
in math. 



When math gets 
tough. 1 can go 
to my teacher 
tor help. 



isoinve: MIJA Evaluation Report - Year 2 - 'WJ-IW4. Intercultwal Development Reseairh A.ssodation. Novemher m4. 
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